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(54) EXTRUDER AND CONTROLLER THEREFOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To operate a robot at the 
performance speed thereof irrespective of the shape of 
an extruded article by setting the movement speed of a 
workpiece for the linear part of the extruded article faster 
than the movement speed thereof for the corner part of 
the extruded article while allowing the workpiece to 
perform composite motion consisting of linear motion and 
rotary motion. 

SOLUTION: A workpiece 2 held by an attachment 
mounted at a top end of an arm of a robot is so designed 
that the center 3 where the workpiece 2 is held performs 
composite motion consisting of linear motion and rotary 
motion. In this case, without restricting the operation 
speed VA of the robot at the time of forming the linear 
part of the workpiece, during which the movement speed 
of the workpiece is not decreased, with respect to the 
operation speed VB of the robot at the time of forming the 
corner part of the workpiece, during which the movement 
speed of the workpiece is decreased depending upon the 
distance between the center 3 and the corner part, the 
operation speed VA of the robot at the time of forming the 
linear part of the workpiece is set to VA*>VA and made to 
be V 1 >V 2 . Accordingly, the workpiece 2 moves at a high 

speed V J| in the moving section of the linear part and 

moves at low speed V 2 in the moving section of the 

corner part with respect to a top end of a nozzle. 
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1 

S^ilgS £ ^oo^t 6 titt, ±iey X/u^as 
«-*ti-S!7-^»i!ij$S^BIL, ±E/£»g n n tf> 

$ ^-oo^^f 5 t t t> I- , ±E y X/U5feSggi5 
^*tt*S17-^»i!ij£a^BBU ±E/S»i&<Z>=i — rvt 

_b|Sy X/ujfc«ffifc*t-r§ ±f5!7-^»»jg««rfi£?g«f 
KSfci&tp ttft * A**S . 

J£*&u 5 ±Efi)9l£«T ?^~3L-$<Dm^MA<D 5 ibffi 

- * A* ^« *?±E 17 - ^ ^Kaft £ £qg £ -f 

ft t <Dftmwmftmm&&*mmftmm<D 5 < t 

_blBH5m*S:^7 ^ — * £ LT±Ey X/P3fc*B«fc:*5 
J: 5 bfc«0»« ^-M <fc o r ±Ml$&mT 9 ^ =u m 

JEE^SrA^U ±E»ft?*-#A#4*^tti&A/«I7- 

^#i5iiftcD#igftiii: <o t # K±Ey x/Hfcffiau-fc;^ 

Ti&§?fclf W^EE^i £r±E !7 - ^ ^g&aft <t ±E*P tt^ 
I»**4] -LIS/ X/ujfejjBfflj^a-i-5Ji|5i7-^© 

±12 17 - ^ ^Kitft <t ±m^mmT ? ^ * m - ^ <^k,^ 

Sff tOEMBAJ: 9±E*ft^-*A#*»-T?»&A/rt? 
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±ffia*7 f -^A*#a^Bfc^«i ^/u»©i7- 
* &mmm<D&<mM&$ifr uy-^ aft * * 

10 ±E«*^-^^*a^fiKLfcS*9 f -^«r±ElHl 
UT±EM»«#i:-rs*fP^«t, ^IUa$r 
5 ] ^ J*$ZtitM& t * SJ¥HJtt«r y Xyu 

MlB^too^tS^^t)^ ±EyX^5fc#SfflS 
(-^-r^!7»^^»)aft(c:Bib. ±!S«^)^« 
20 ^<b±E^ini(^4 3 ^<t^JgKI^J;oT^^^-5±E^ 
— ^«a^y-^»»aift J: 9 iffilMftSl5^!7 — 

±E y X/u5fe«SSSl5 *5 5 ±EJf m%oJ£Jj *r «i W 1" -5 JEE 
±Ey X^ftiSa5^SS~J-5±El7 — ^ © 1 #/i>ft<D 

fgaft^-^A^^ic^^Ac!7-^^Kago^ft 

ftJKSrlS^L, »e>ixSl7-^i$a«Yt;^s^fc5B#^ 
30 W^«rR«t- *ii:t>K:, ±ffii**y!|jfift^±E*«f« 

-^»fcj:oT±Ej*^r^^^3i-^^n^^ h t 

tttt b r i iM ^ ^» $ 5 *fM*a i , 

±Effi*ttffl*a^feffl^7*ix-5 l ^ ^/^©ttWBE 

40 ±E!7-^jgft«ft*KiHr-5«F*J(^i:±Effi*SEYb 

9±ES*7 ? -^f^#afiiR3eLfc±E7 f -^W 
t*]Et ^> S*x - # « jEo» t . 

^«jEbfcf f -^W«:±E**7*-#f^fifc#«^»*iL 

±E*J^f-^ < t-t-^7 f -^A^^^t, ^r^iiL/ir 

[000 1] 
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[0 0 0 2] 

(Dmmm^te. an (a), <b> ^T^b^wm 

2 6 1 8 2 2^«#ffi) 0 ±Kl$M&i<DJ&ffia*, 

JftfJ^m^ Hi 8 (A) , (B) IwTjr-TJ; 5f-, * 
mm&1f7*2 (HTx y-^£i^3) SrfRWFbT-kK 
y X/uftSSffl 4 t^*t Littilft <k JSEIU t d» b ft S il^ilEb * 

l y X/i^ca 4 ct 9 iijfcWfcefca-f-s t> 
y x/ujfesaaj 4 «r_kSE*&3i»-*- s 17-^ ©/aisaj^ 
m-t&j: o^mmztiZo yx/u5fe^4(^^, w&~t 

[0 0 0 3] SoT, cuK^ h«:BrfS(^j£«7?iI(Bt-6 
yX^ifejHg15 4^*H.!7 — ^dS»»U *r<Z>Jffll»ffl5 
MB 17 (A) , (B) \z.7F^&?ti:i8M&l&—mz- 
M*^5«)fS)5o ft*5. 17 — ^©ffl»ffl5t;iteiai 7 

(B) J^i-J:5MX9>f ^— 5 ^r^»9 . #ttltt<Z>||ft£ 

[0004] ^©a^HiLfiiigTn j&m&<omffim> 

«»«SriittWf2:#Sfc«). y X/^i8S|5M*5WS*ffi 

m%vk'rz>i%<D*tfy bm&mBtzvmm&tixi,* 

[0 00 5] IP^, !7-^© = -^-ttfflJiii[jtft«taJi:T? 
K)S (mm) / = — *-J*S»<0#» 3* £ (mm/sec) Xfcfe £ 

[0006] -tr-c\ SMftm~W<{?/t'&'tJ*&m<r 
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So 

[00 0 7] 

[JMHjWBBtbJ: b kir&WkM] ba>U yX/ujte«5«$ 
M*s 6 if BiWB:Hi*tt«:»«r^^3.^— <fc or 

mr?^^-? (omfti&m t / x^ jtsaas t- *j # 5 *f 

10 [0 0 0 8] ffiot, -«^*tt#JBifts »5HKlfK « 

ft< ft£ 0 

[0009] ifattJBEAtt^Mft^o^aia^ 

\z&^xnmiB.k<Dirti&ssz.*) j $>i'<^ mm^m<Dm 

JWUfPit*** <b i- 5 r t «r«p»-r^* HUH 4: -f 
[0 0 10] 

30 r<7)^P^^ s yX/u3feffifflM*t-rS!7 — ^^>»tb5g 

ff^KYkSrffSb. MWiaoTn^^hie 
iSftd s #JRStt*v^J: 5Mbfcfc<^-efc-5 0 If* 

«i4>#wfe\ 7\/-^f&m&kt£&wmm*j x/u 

^ftSa^jS»*i3rootS«p-r5i:i:t>^ -hlBy X/u 
4: JiElSHI© <t <£>£BH M J: o T^J^j $ ix5 
40 »»iigff^<ftSJ; ^MSiejSftSrBa^bfcn^^ h 

kfrbtezftmj&msimk bfct>^t?as>5. 

[0011] H#*2<D»MWt, JiE#m#»«0>jft« 
feoT, #Jf»*©jBHMIB«6b^:«ric*«i9, 



5 

* - * &m&mzmm t ~r s _tE*f m^mt) t ±m&M 
mm&mm<D 5 v>#< t t>-ot»ict5ALui:^ 

^ J: o xwmm ^&£.f& L Tflti»t- S««IsIB^ J: o 

[0 0 12] »3ft«3iD*Mtt, IMt^fcltS^T. Jh 
E 17 - ^ ^fb jg ffi t _LE / X/i^*&3$ M*3 It 6 If tfifejEE 
*i^BlffiS:*•rlH]»S;S:fflv^5^:^:fcl^:. ;Xy« 

^^-^^ejf^^Jt^fll: (iK#x— SrffriE-rs 

[0 0 13] H#S5©«Blt _bfBifUi*?B«©^ 
«r^^^^-^**J»^5*fUi^3gK^«lffliaSfi-e 

^-ericJB*, If-^^/^^mEE^co^J: 1 ?^^^ 
fb*2S£;fc> 5 fl$«3?ijj£ t _LE 17 - ^ S < B# 
»JBjSi:©i*IBil»*»[||CU W*H!iS#fcJ:0JbES 

[0 0 14] #IMB36»»*ttt. 

[0 0 15] 

[0016] 8»*«2o*wiz:j:*L»f, v-?mm&m 
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<DftmMmftmm&mmirz><Dx\ ^mm^mm\^m 
[0017] a*«4©*M^j:tLtf, y-?&mm& 

El*»^JjftT?©if ttlfeEE* <b ±fBfifc?g«T 9*f~^—9 

9 l7-^»»jSft^^b*3feK*LTif W«i£E*S:ilfle 
[0 0 18] S*«5^»?8^J:ntf. 17 — 

b#ms#*: i w m^m^^ r> ?— 

[0 0 19] 

ifei*. ro»fBdsjgffl**tfc*f aritJB36KS:|g 1 (-7^ 
l^l^-*5V^T. n#s>Mifc*, 
30 4^«toT3ieffi^i5S**ix5*a*S©r-Al 2^: 

3^^F^ix/cy — ^ 2(^ H-l 8 (A) , (B) 

[0 0 2 0] }ft±l»I15H *y'<\%\z.Wfc*ifl, 

1 0^WW)«1 7^e>iim^-^/n 8 
2 011 rco^^t^J: 9*e— * l 0<D[HlfeitSN^:}t^ 
[00 2 1] lEn^j/FflKaHH*^ 

^^r*jii7-^j^^sv$r}t^-r^iia}t^{f^ 

2 l^aSa*tLT^^5o JEM, /X/u3fejSffl4JcH H 
2(c^-TJ:9(-, 17— ^<o«»aj^iK'&i- S«Ji&*4 a 

2 2a £t>OP&2 2dS3£#S*tTV^ 0 KUtmP 2 2 
50 a ^ifffife^BrS^^S»JUT^-5 0 
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[0 0 2 2] JEfc, «T<0*l*fc«fc*3Hft«-C 

tt, J X/U5feffiaS4(c£E^^Vi^2 3£rg{lL, qfcfflq 
2 2a JJi*5^S*PW»BE/7«:«au^«l»«rfT5 J: 5 

[0 0 2 3] ±EJ¥fflJ#»36H©»»fc:. v—^a>^ — 

*5<fc9fcWSLifcfc<^&5 0 EP^. t£3fc, 1^18 
(A) , (B) fc*5^r, !7 — ^ffl»5SftS:^jaiR^*5 

^riSSftirfcSJcSt^ (R«Ff ^3 t =3—^-83$ i©E 
<fc o r y - ^ #»£ffiasffiTi-£ = 

fflfcRffij«*ll#<Z> n ssjf ^ h (^>jBEj*S v a «r*JRfS - 
H3 (A) i018 (A) i«:*HtbT*>^5 

a' v/ >v A |;KLT, V, >V,i:bfe 1 b 

[0 0 2 4] ^oT, !7-^2^ g4 (A) fd^fJ: 

b t-, y X/^5fe«ffl5 4 LBUR«a5^««bi2:pfl l a r 

**V»T?»l!ii-S 0 ^ ^ T\ _LE<£> £ 9 ^r7-^/^^ 
fi («£*) *Vi->V,-»Vi <0*ft^#i£UT*J 

[00 2 5] ftj^ficofg 1 ^jtfifj 
^0*W©SR1HJ6«^ ±ES*m^£JtrliLfct><£> 

5K«T<0&<«/*£*l£ o BP^ N «fflM«l 7fc 

^Ha^iAtf^Sy f -^A^^S2 5 _hEJEE^1?^ 
f-2 3^fe©«imi£*P-*:A*U, ±IEjSS^-^A 

* fc:±E/ X/U5feSB«l5 4 "C^ff*J¥a«Jffi^ Pi £_hE 
WiS^Pd £*Jfc«Lr±E>£fi'r—*AA*a2 5 fc: 

p<t±E^-^ i o<D®fem&£Nk<D#m&m&mmt: 

#fc*SS5W!****J8:2 6*. JbE#*Mi?S#»»«: 

* P *S±K 17 - ^ J^jtigK V (Dm £ {die^-r -5 J; o \zM 
mm^r2 0**J*L±E^~ * 1 0<E>|eI(fci££N«:fKffll 
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[oo2 6] ±mm^<omi¥^m4 7bmm7 ^# 

[0 0 2 7] Sr. j£^«9tfH»ffil 7«U ^J|BB*&^>f 

HJ*J£*Pi:<Z>|lB«S:*"riHl#S:v= f CP] Srjjf^© 
tt^s/^S a 4:fTV\ !7 — ^(O^tr/Sc^p^^ h 

20 [0 0 2 8] EH»S;v=f CP] li. l¥WbWfffi»«ias 

-fe\^mz.fhZ> V — $ niB^SL V i: If ttifeJBE^i P t cd^ 

Kfr«gf»br»3&bfei><or*)So ^<o^^ mm^v 
= f cp] m6^7jk-rxo^ m£\gMkteoit 0 

Xfk«FttttH4 (A) tH4 (B) <05H6SE3KS:JttS!L 

[0 0 2 9] JiE3P«fflfS©«, Alc^««0{»K 17tn 

'7M 1 A 1 2 M!7 — ^ 2 *(ft«FL, m?-? 2 

4(D»4a|:K*^, ? — ? 2&i&W}ts J £Z>^rm 

[0 0 3 0] ritJgMttHa^fiEJBftRdS^-^iffjlft 

40 {c:^oV^r, o^^x hffilffli»i 4^taiaiSix5^«jfi^ 
jf-^2 1^ BSitfftv, Srlg^u 8*7*— ^A^j^S 

Bft^tt. i«iSfl[v I S:ie^i-s^SJS^fl-9-2 l^n 
B8«d!7-^2 3&s»»ii-SW[r (fig^Hu) MS!i££*L6w<b 

rs>s 0 r©3fe»*^*-r ^^^i^*< ni/n^ 

[0031] m^xfmmssm&i i^t^saz. 
*5v^r. a»ufciei»s;v= f cp] ^i^ri^i 

50 £#£ 0 »ttUfUteflE*Pitt. l7-^«»iSftVi05 
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flE^P^^ (P*-Pi) tttJlU *<DfS**:' 

^t^xst-t^mbtU is» (Pi-pj asB?5£<D<r 

Rffi*^i-#-& (NO) id, X^r ^XS 8 (dit^/X/U 

4 td*5^ sif uftff* p # v —9 mmmrn v 
v^*f^*S2 7©imt — «»ftp 1 vmmxh 

[0 0 3 2] ±EP I-D»J»£*T5«kf1^&2 7 tiu H 

# (Pi-Pd) &m£mzi&M-r&&T*±m/i'—7 > $: 

*K yX/^Mffl4J^ftSJ¥W«?JE*d5|il»^J:-p 
Tft^ * ixSif UittBE* id— ik b T !7 - ^ A&Sft V * 
<D t g? idi^if *if m«)13E* Pi -ef¥ffl»^a:Ui**bS 0 
[0 0 3 3] M5> (Pi-P d ) tfSiSiS^jRffitf)*^ 

rifc»^*^>#'&fijifl[«^fS-g-2 1 t^XS 
v 2 ^ii«i-S«#pat/ = KJMKSlSfc: 

[0034] ^<DX9{-±mmimmmx^ v—zm 

V t irftS J: 5idb/i:<£>T% y — ^O^il^^rilCTC2 

(Df&mmmmm 1 7 -cf*i7— ^ jsa*«vco^ffcsrfig® 

1 0 id3fc?TftiIffll£r;d*i , 2"5 ? (d L'XV^'&co'T?^ dCD^Ofe 

(B) o>MMwam ^^mMmftmmtmiEzth, 

WJTt^frWtti^ ffU«ffi*P^iSJE*Pi^e>(SEE 
P 2 ic:*ft"r 5 Wtt&t^ffiBE* P 2 d> feiBEE* Pt id 

[0035] [§H»5£v=f CP] 

*%^T#^JEi-S«i*Tiff*««>T«*idfT5 

[oo36] ms i^-rx o \z.% 2 $mm%. / *^9t 
*a$4 i^-rsi7-^ 2 ©H»iss«:fi£?g«!fid 1 ^ 
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ti^&2 sxm : &Astmmm& 1 oid&s* 

^M¥S2 8t, JiiftSft-r — *A*#«2 5 idg!i£ 

lsI»a:«r3»La-r5S»5l*iSi**a2 9 JhfEK^x 
-^M^S2 8id^bfeS*x— *«r±iaiel»*J: 
9 *«>fc WW I6»id J: o TB*ffl*Mf fil idfigfjE Lt *n<z> 

[0 0 3 7] ±ffi» 2 ^#|<^&]^3£it i3S 9 <D «fc 3 # 

flHH»S:v=f Ceo] *aftb"0^5 0 SiSSi***?* 

[00 3 8] ^fs/^S., S b ttP#yhfi|»tl4 
#?T 5 9, irSfci*. ^f^^S^lt !7 — ^ 

20 2 Sr««FLfettllB-ei3 7j? 1 y htl^^/U^S^T^ 
£ G d*Ud£i9 N tt<-^7 1 iyXS„-Cii!7 — ^JHlSitft 
*^ffiidli^>r^/^0f^^^^idR*ii^ itS 

-^ig^^Vteim 0 (A) <Z>«E?gr r — ^ i: LTgc^. 

[0 0 3 9] ^T'yXStt-eii. ^f^ySnT'l^L 
AclHl^V= f [oj] idJ:9#!7-^ja»i£«V<75ll*^ 
MtiM t* iTirt^B*^— ^ 1 0(^>#^igSco 
*:l^ab"CV^5 (i*7 f -?M#82 8) o rco#A 

Wtf-Zte, B10 (C) id*5it^^T^r&^T^ 
[0 0 4 0] ^fyys„m X^yXSu-eBE^ii 

40 ^saEft-r5B#MII»s«:*-rig#S;s= f cv , 
[00 4 1] d^ii, ia 1 1 id^i- J: 5 id, f ( V , 

v] <Dmfrbwm£frz>h<ox% f [v , v] 

x.i^v/v / ©*«S;-e*Sixs 0 bp^ W^tfB**^J 

fmm&itmvi' xmmi,fc&m mmmmt^^) 

Vi 7 *s-£i:*5*-eo»lM-CfcSo d*UdJ;9*£ 
50 SlftlBIBiRs,^^ !7 — ^«»5SftiiSfc5ffl[^?>(lfeO 
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1 0<Ofta«S:4feK*«l»li:Hi-5i*m«c:»WLT 
s/ 7° S fcft co co^^x- * Sr±KSS$>»9R 

[0 0 4 3] £ 5 it i&<Dr? — ?{a\,^x<D±mmm 

[0044] ±kss 2 mmm<Dmmmm £ *u* , i ^ 
m^^<Dmm<om3mmm^mi 2 7i^mi 6^#^l 

[0 0 4 5] Hll 2J^-rj:5l-»3Htt0Hfc* % 

7*—^ A*#a 2 5 {zm&AsfmmmfeT-? «t 9 

fciJzoT^— ^ lOSrP^^hll ir&tbLT 
/Ht»^^5^^3 2 ±E£EAtyf 2 3d^ 

&&jEirz>m*f*-fmjEmtt»3 4 1 J ns*f- 
[0 0 4 6] ±smz&mm<om&mw\mx 3<o&? 



(7) ^ #i¥9-3 9 0 6 3 
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» (b) ttfiK«ff**a3ffiT?*>5 0 ^(omzmmmvt. & 

[0 0 4 7] ^s^Sa-eh**— # 1 o<Dj§m&<Q t 
l7-^«»i*«Vi:OBI««r«i-|HH»S:a>= f [V] 

(mi 4) SrSflrLT^S. ^f^/S a J!;IS M lt 
jS«7 f -^A**a2 5 tS#r-*M¥g3 1 

10 »e*ttfcn#s/ M 1 M£ 9 !7 — ^Htaig*V«:K* 
iA^ (^^) , Rj&Ay«»»igfl[x — * (m (1 
5 (A) ^i-K^x-^) ^UH15 (B) id 

7^:/) , _hlEiei»S:o)= f [v] xv±mm& 
Vi, TlfiigftV, (V. +V.) / 
2j£»jS1-5ftjfi*a )l ^6> l «:K^ (^TSX/SJ 

<^ft, ^^SafciSaV^ mi 5 (C) (d^-r J: 9 
_h|BB#*^JjfiTi— T, f T 4 '-T 6 l£±iB<0i'- 

0 3 <t 04~06 (03, 0.tt*) 

[0 0 4 8] rrr% T 2 = (T 1 +T 3 ) /2 
T 5 = (T^H-Ts) /2t^^ 
30 Sfc, 0!= (T 2 -T,) / (o> 2 -a)!) 
02= (T 3 — T 2 ) / (cos— co 2 ) 
03= (T 5 — T 4 ) / (co2~co 3 ) 
04= (T 6 ~Ts) / (coi-a> 2 ) Tfe^ 0 
[004 9] r 9 Lt\ — ^ 1 0 {C^Sft 1 ^ ^/W 

~o)3&^jgS^fb^0i- 0 8 , 04 — 0.^5>* 

40 [0 0 5 0] 77y/S», S»«. .2ttB^e>(0!7- 

^x^^i:*5BE*iR?gfti3a^S3 3^r 

^T*±fSJE^ir^2 3 i&»e>^fiittljaE* P* SrA* LT 
V^^T% ±IB«fflEE^P^jfi?g (mi 6 (A) # 

Srtt^bfcil^Kfk^P' <7)^ (mi 6 (B) #f8) 

[0051] ^^y^Sa-ctt, ftai«<z>»&i:Has 

50 u4—ue«:ia:^i-5 (mi 6 (B) #HS) 0 r:t\ 
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_hlSH#^J^u,~u 3 , u< — u 6 (u.) te x 

• (u„) i^tr, iikB(oy-?(DBif\^mfeLtz7" 
-?m^£z>-e—? i o©isiejgft(c:itLT©ifaittjBE 

*P<0#n#BII6i>i!**:to 0 z<DM&&mi 6. (C) 
fC^-To HI 6 (C) Kl*S^t\ Xi JiTi fcl*tLT<Z> 
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